Honeywell Engines
111 South 34" Street
MS158

Phoenix, AZ 85034

August 6, 2008

Jamie Wilson

Title V Supervisor

Maricopa County Air Quality Department
Permit Division

1001 North Central Ave, Suite 400
Phoenix, AZ 85004-1942

Subject: Permit V97-008

Honeywell Engines

111 South 34" Street

Phoenix, AZ 85034
Dear Ms. Wilson:
Please find attached Significant Revision Application for the modification of the fuel feed system at
Engine Test Cell 671 located in Building 226 and the expansion of the approved pH operating range for
the ammonia scrubber 92415026 in Building 422.

Should you have any questions or concerns, please feel free to call Rick Loewen at 602-231-1272,

Sincerely,

R onsd

Robert Wentlejew
Senior Site Leader

Attachments

CC:  HSEFile



1001 N. Central Ave., Ste 400
Phoenix, AZ 85004
(602) 506-6094

MARICOPA COUNTY
AIR QUALITY DEPARTMENT

RIZON

STANDARD PERMIT APPLICATION FORM Internet Copy

{As required by A.R.S. § 49-480, and Chapter 3, Article 3, Arizona Administrative Code)

1. Permit to be issued to: (Business license name of organization that is to receive permit)
Honeywell - Engines

City: _Phoenix State: AZ  zip: 85034

3. Plant Name (if different from item #1 above):
Name (or names) of Owner or Operator:__Honeywell International
Phone: Not Applicable

5. Name of Owner's Agent:_Not Applicable
Phone: Not Applicable

6. Plant/Site Manager or Contact Person:
Phone:

7. Proposed Equipment/Plant Location Address;__1 11 South 34th Street
city: _Phoenix County: MARICOPA zIP: 85034

Indian Reservation (if applicable):
Section/Township/Range: Not Applicable

Latitude: 33 ° 26 ' 46 " [ongitude: 112 ° 00'23 " Elevation: 1,122 ft,
8. General Nature of Business: | Urbine and turbofan engine manufacturing and testing.

Standard Industrial Classification Code: 3724 NAICS Code 336412
9. Type of Organization: Corporation [:1 Individual Owner E:] Partnership
D Government Entity (Government Facility Code: )
D Other:
10. Permit Application Basis: [:1 New Source Revision [—__l Renewal of Existing Permit
D Portable Source D General Permit (Check all that apply)

For renewal or modification, include existing permit number; V97008

Date of Commencement of Construction or Modification: Nov. 2008
Is any of the equipment to be leased to another indivual or entity? - Yes No

11. Signature of Responsible Official of Orgg/,r}ization

o . . . \{) P N ""ﬂ;%“ b o
Official Title of Signer: -3/ = g |
I . ]
12. Typed or Printed Name of Signer: __ <. 11 + N 2int gz R LAY S
i i & i o ~ P b Nonnd
Date: £ |7 12¢C% Phone Number: [0/ =23 | = 257
H
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TITLE V AIR QUALITY OPERATING PERMIT
SIGNIFICANT REVISION APPLICATION

Prepared For:

HONEYWELL - ENGINES
111 South 34™ Street
Phoenix, Arizona

MCAQD Title V Permit No. V97-008

August 5, 2008

Prepared by:

ERM-West, Inc.
7272 East Indian School Road, Suite 100
Phoenix, Arizona 85251
(480) 998-2401
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1 INTRODUCTION

This document and supporting attachments are submitted as a Significant Revision
application to the Maricopa County Air Quality Department (MCAQD) for the Title V
Operating Permit held by the Honeywell Engines facility (the Facility). This revision
application is organized to generally follow the guidance in the MCAQD Standard
Permit Application Filing Instructions. Table 1 identifies the content requirements
pertaining to this revision application, and where the listed information can be located.

Honeywell owns and operates an aircraft engine (turbine, turbofan and auxiliary power
units) manufacturing facility located north of Sky Harbor Airport in Phoenix. The
Facility’s primary Standard Industrial Classification (SIC) code is 3724, which
corresponds to NAICS code 336412. This revision application describes two equipment
changes that potentially trigger Significant Revision/Pre-construction Review
requirements, pursuant to the December 2006 Interim Guidance.

* Modification of the fuel feed system at Engine Test Cell 671 — This modification
involves the changeout of a fuel feed pump and several other components to
increase the maximum fuel flow to the cell. Although the maximum flow
capability will be seldom utilized, the potential-to-emit for Cell 671 will increase
compared to recent actual emission levels. An annual operating fuel input
budget is proposed to limit the potential to emit for this source in a practically

enforceable manner.

* Expand the approved pH operating range - For the Ammonia Scrubber serving
the Nitriding Furnaces, the current facility permit specifies an operating range of
pH 1 - 3. This very low range poses equipment corrosion and related problems,
and under certain conditions may result in acid mist emissions. Moreover, it is
too low at its upper end to accurately reflect normal operating conditions for the
scrubber. The proposed modification is to revise the upper end of the range to
pH < 6, which provides equivalent emission control.

The business purpose of the test cell modification is to accommodate testing of larger
(higher fuel requirement) engines. The test envelope for these engines must include
periods of high engine output that could not be achieved with the existing fuel supply

ERM 1-1 July 2008
Proj. No. 0083042 Title V Permit Revision
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system. Anticipated start date of the Cell 671 modification is during the third quarter of
2008, or as soon as practicable after pre-construction review this revision application.

It is proposed that the Facility be allowed to make the change in the scrubber operating
parameter range after initial determination by MCAQD that this constitutes an

equivalent operating mode for the scrubber.

ERM 1-2 July 2008
Proj. No. 0083042 Title V Permit Revision
Honeywell ~ Engines Facility



Table 1

Completeness Checklist for Title V Revision Application

Honeywell — Engines Facility

Permit Requirement and
Section Location in this
Application

Information Required

End of Section 1

Completed Standard Application forms

Section 2.1 and 2.2

Description of processes affected by the modification, including Source
Classification Code

N/A

Description of product(s) and raw materials

Section 2.1 and 2.2
Figures 2 and 3

Process Description and flow diagrams for the modified processes

N/A

Material balance for new/modified processes (optional, only if emission
calculations are based on a material balance)

Section 3 and

Emissions related information, including calculation methods for potential

Appendix A emissions of regulated air pollutants for all emission sources and
identification of all points of emission
N/A Citation and description of all applicable requirements, including a
discussion of compliance methods
N/A An explanation of any proposed exemptions from otherwise applicable
requirements
Section 3 The following information to the extent it is needed to determine or

regulate emissions:

s maximum annual process rate for each new/modified emission

unit(s),

e maximum rated hourly process rate for the new/modified
emission units(s),
information on new/modified fuel burning equipment,
description of additional raw materials along with usages,
anticipated operating schedules,
e limitations on source operations;

. » o

Equipment List Form

Description of all new/modified process and control equipment for which
permits are required including:
* Equipment Name and ID number
Model number,
serial number (when available),
date of manufacture (when available),
size or capacity rating.

* & o @

ERM
Proj. No. 0083042
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Table 1 (Continued)

Completeness Checklist for Title V Revision Application

Honeywell - Engines Facility

Permit Requirement and
Section Location in this
Application

Information Required

Emission Source Forms

Stack information for the new/modified units including:
e Stack ID number,

Stack type,

Stack height and inside dimensions,

Nearby building dimensions,

Exit gas temperature,

Exit gas flow rate or velocity.

Figure 1 - Section 2

ol ® o o e

Site diagram which includes:
property boundaries,
adjacent streets,
directional arrow,
elevation,
closest distance between equipment and property boundary,
new/modified equipment layout,
relative location of emission sources/points,
location of emission points and non-point areas,

e location of pollution control equipment;

® & & 2 5 o 0

Appendix B Technical data and supporting vendor information on air pollution
control devices for new/modified sources.
Appendix B Equipment manufacturers bulletins and shop drawings, if appropriate
N/A Description of compliance status of source, if applicable, include

compliance schedule, schedule of progress reports for sources with a
violation, and compliance plan requirements.

Certification Form,

Compliance Plan and Certification:

identification of applicable requirements,

statement of methods used for determining compliance,
schedule for submission of compliance certifications,
statement indicating the source’s compliance status,
certification of truth, and compliance plan if applicable;

* & & o

N/A

If applicable, information required necessary to show compliance
with Article 4 pertaining to new major sources or major
modifications

Emission Source Forms,
Section 2, App. A

Emissions Summary — Referencing calculations on which all
information requested is based

ERM
Proj. No. 0083042
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CERTIFICATION OF TRUTH, ACCURACY, AND COMPLETENESS

I certify that I have knowledge of the facts herein set forth, that the same are true,
accurate and complete to the best of my knowledge and belief, and that all
information not identified by me as confidential in nature shall be treated by
MCAQD as public record.

H % ‘ ol ?/M £ s g L
Typed or Printed Company Name:__ 1 (71¢ 1] W | § D
g S
y g S o Lo 7 ‘é 2
Official Title of Signer: D0y Oukg L.dadéy

”Pyp@”ﬁ"’iﬁ“‘?t'mted Name of Signer: G{ﬁ«dg > i///

ig v ked Nare 0. Loaafa e f;i&g{{; Y
Signature of Responsible Official: <0 [0 ("1 Wertle P8 2/z [0
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2 DESCRIPTION OF PROPOSED MODIFICATION

The Honeywell Engines facility just north of Sky Harbor Airport intends to

modify the operation of two emissions sources:

* Engine Test Cell 671 ~ Modification of the cell fuel supply system will

allow higher maximum peak fuel input.

= Nitride Furnace Ammonia Scrubber — No equipment change, but modify
the allowable pH operating parameter range to extend from pH 1.0 - 6.0,
compared to currently-permitted pH 1 - 3.

This application describes the nature of the modifications, and will demonstrate
that, in total, these two modifications will not result in an increase in emissions
above currently permitted levels. The changes will also not result in a net
increase in emissions, during a 5-year contemporaneous period, in excess of the

Significance levels for criteria pollutants.

2.1  FACILITY OVERVIEW

Honeywell owns and operates an aircraft engine (turbine, turbofan and auxiliary
power units) manufacturing facility located north of Sky Harbor Airport in
Phoenix. The facility’s primary Standard Industrial Classification (SIC) code is
3724, which corresponds to NAICS code 336412. The production operations
consist of metal part machining, heat and chemical treating furnaces, metal
plating and coating, solvent cleaning, acid treating, and degreasing, painting,
assembly and stationary testing of engine operation. Support equipment that are
sources of air pollutant emissions include boilers, air heaters, storage tanks,
emergency generators, and numerous other small pieces of equipment. In
addition, there are pollution control devices, such as packed bed wet scrubbers
and wet Rotocolones®, serving many of the emission sources.

A site diagram in Figure 1, shows the major existing structures and the location
of the two sources that are the subject of this revision application.

ERM 2-1 July 2008
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2.2 TESTCELL 671 FUEL SYSTEM MODIFICATION

One of the proposed facility modifications is an increase in the fuel throughput
capacity of Test Cell 671. This unit combusts Jet Fuel A (Jet A, aviation grade
fuel) in the process of short and long term testing of jet engine prototypes and
research projects. Test Cell 671 is an existing source, but is not listed separately
on the Honeywell Engines permit (i.e, in Specific Condition #32 — Turbine Engine
Test Cells). In the Title V Permit equipment list, the maximum Jet A fuel input
rating for this cell is 224.3 gal/hour. The configuration of the Test Cell is
straightforward, as illustrated in Figure 2. The engine under test is mounted in a
testing stand within a test cell structure. The exhaust is routed through a
vertical, rectangular stack via a set of baffles to reduce sound emissions. There
have been no prior modifications to Test Cell 671.

The physical modifications are limited to replacement of the fuel feed pump
(nominal specification is 11 gal/min). The function of the pump is to raise the
fuel delivery pressure to approximately 40 psig at the input to the test cell fuel
control system. Minimal changes to certain valving and supporting hardware
may also be required to allow the fuel pump to safely supply the
higher/pressure and flow rate.

The technical modifications to the fuel supply system itself will allow a
maximum design flow of 1,315 gal/hour (8,812 Ib/hour) for Test Cell 671.
However, this maximum fuel delivery design fuel flow cannot be supported by
other physical limitations of the engines and the test cell, primarily the coolant
and combustion air injection systems. The revised potential hourly emissions are
based on the maximum achievable fuel input rate of 970 gal/hr (6,500 1b/hour)
of Jet A. The emission factors were obtained from EPA Document AP-42, Section

3.1 (distillate-fired combustion turbines).

The criteria pollutant emissions increase on a potential-to-emit basis would be
relatively large, if the increased fuel flow could be sustained for longer term
testing. However, the requested increase in fuel flow capacity will actually be
utilized for a small number of hours per year. In practice, the increased rate can
be sustained only in certain transient test scenarios, and represents a peak fuel

ERM 2-3 July 2008
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input rate during the engine test profile. These considerations lead the facility to
request a limit on annual test cell heat input, in the form of gallons/year of Jet A
fuel, which is equivalent to limiting the potential-to-emit limit in an enforceable

permit condition.

To estimate maximum annual emissions, the Honeywell Engines utilized in this
application a maximum hourly operating schedule for the modified test cell.
Based on the maximum projected testing requirements, the highest achievable
fuel input rate, 970 gal/hour, will be sustained no more than 100 hours/year.
Given the anticipated maximum duration of engine testing, Test Cell 671 will be
in continuous, normal flow rate operation no more than 1,460 hours per year.
The fuel flow during the normal mode test hours ranges between 29 and 190
gal/hr. Consequently, the revised maximum potential to emit, considering the
proposed annual fuel limit of 374,400 gallons/year for Test Cell 671 is presented
in Table 2.

ERM 2-4 July 2008
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Table 2.

Estimated Net Emissions Increase

for Modified Test Cell 671

Max. Fuel
Emission Pre- Flow Norr(r)lal Fl::el Flow Total Post-
eration .
1 Modification | O ti P Modification
Pollutant Factor ' peration (1,460 hrs/yr) .
Emissions 2 (100 hrs/yr) Emissions
(b/MMBtu) | (Ton/Yr) (Ton/Yn) 3
Lbs/Hour Lbs/Hour Tons/Yr
NOx 0.88 0.33 107.3 21.0 153 20.71
CcO 0.70 0.26 85.4 16.7 12.2 16.5
vOC 0.00041 0.00015 0.05 0.0098 0.0072 0.0096
SOz 0.033 012 4.0 0.79 0.58 0.78
PMio
(PM total) 0.12 0045 1.46 0.29 021 0.28
HAPs <2 lbs 0.15 0.03 0.022 0.03
1 — Emission Factors for NOx, CO and VOC from Table 32.1 in the facility Title V permit
(No. V97-008). Emission factors for SO,, PM (total) and HAPs from Tables 3.1-2a, 3.1-4
and 3.1-5 in EPA Document AP-42, Section 3.1 (April 2000).
2 — Pre-modification emissions are averages from annual emissions inventories for years
2002 and 2003 for Test Cell 671, combusting Jet A fuel.
3 - Total annul emissions based on proposed operational limit on annual Jet A fuel
consumption in Test Cell 671, determined as follows:
(100 hrs/yr x 970 gal/jr) + (1,460 hrs/yr x 190 gal/hr) = 374,400 gal/yr
ERM 2-5 July 2008
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Figure 2
Flow Diagram for Test Cell 671
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To realistically state highest anticipated emissions, Honeywell Engines has
assumed that the modified Test Cell will be capable of essentially continuous test
operation for a limited number of tests per year. In practice, it has been found
that the engine test schedule does not approach full time operation, as there is
not sufficient demand for the maximum feasible number of tests across an entire
year. Consequently, the proposed annual fuel consumption limitation represents
maximum operations. No add-on post combustion controls are proposed or

feasible for this emission source.

The proposed process parameter monitoring to ensure compliance with the
proposed emission changes involves tracking of the fuel input (in gallons of Jet
A) supplied to Test Cell 671 on a rolling, 12-month basis. Test Cell operators will
have a record of the tracking parameters. The Honeywell Engines facility will
translate these records for each engine test to the rolling, 12-month total
calculation on a monthly basis. Annual emissions from this modified source will
be stated independently in the facility Annual Emission Inventory.

2.3 MODIFIED pH PARAMETER RANGE FOR AMMONIA SCRUBBER

2.3.1 Process Overview

At the Honeywell Engines facility the Nitriding Process is a heat-treating step
used to case-harden steel alloys and stainless steel alloys. Anhydrous ammonia
feed is utilized in two different chemical forms to perform this function. First, to
provide a reducing atmosphere surrounding the alloy parts, some ammonia is
processed through an Autoclave Disassociator. This unit converts molecular
ammonia (NH3) to its two atomic components: hydrogen (Hz) and nitrogen (N2).
These gases serve to dilute the ammonia in the case-hardening furnaces, to
provide better control of the nitriding reaction. Second, a portion of the
ammonia gas is fed to the furnaces in the anhydrous form. The anhydrous
ammonia used in the nitriding furnaces is stored in a pressurized tank. This tank

is filled by a Honeywell contractor.
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Neither the nitriding process nor the ammonia filling or storage systems are to be
modified. The requested modification concerns only the Ammonia Scrubber that
controls emissions from the nitriding process. A process flow diagram of the
nitriding process, showing the streams controlled by the scrubber, is provided
for reference in Figure 3. For reference, technical information on the Harrington

scrubber that serves the nitriding furnaces is provided in Appendix B.

In a typical process, the temperature of the parts and furnace will be increased to
around 1000 °F. Ammonia and dissociated gases will be injected at a controlled

ratio and the hardening process will begin. The bonds of the ammonia molecule
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dissociate at the metal parts’ surface and the diffusion of the nitrogen into the
steel surface creates a nitride layer. During the nitriding cycle, the furnace
temperature is increased further by approximately another 50 degrees to
complete the process, and the temperature is then ramped down. This entire
process requires extended periods of time which depend on multiple variables
such as the size of the process part lot and configuration. Normal runs typically
are processed in a three-day time period. Ammonia emissions can occur during

the operation and unloading of the two nitriding furnaces at the facility.

2.3.2 Nature of the Requested Modification

A change in the operating parameter range for the ammonia scrubber pH is the
only requested modification. Currently, the Honeywell Engines facility permit
requires this scrubber to be operated in the range of pH 1 — 3. Operating
experience indicates that this range causes several potential environmental and

operating issues is not reflective of normal operating conditions.

As with all wet scrubber controls the driving force for contaminant absorption
from the treated air stream depends on the solubility of the contaminant in the
liquid stream. Once equilibrium considerations establish the “limit” for
contaminant solubility, there is no additional driving force for absorption to be
gained by altering the liquid chemistry. This is apparent in Figure 4, which is
the aqueous equilibrium diagram for NHs* (aq) and NHj3 (g) species at the

normal operating temperature range of the scrubber (70 — 90 °F).  The aqueous
solubility of these species as a function of pH, and exhibits a strong dependence
on pH in the range of 6.5 - 12. Below this range, the equilibrium distribution of
the two species in water does not vary with pH. In short, this means that NHs(g)
is not measurably more soluble in water having pH=1 than it is in water at pH=6.
There is no additional driving force for more efficient control at pH 1 -3 than for
pH1.0-6.0.

Of equal importance, operating experience indicates there are several substantial

problems with scrubber operation at the currently mandated very low pH, these

include:
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e Potential for acid mist emissions from the scrubber, even with properly
operated and maintained mist eliminators;

e Risk of leaks of low-pH water caused by accelerated corrosion, with
associated risks to personnel and equipment;

e Elevated acid usage and reagent costs, since maintaining pH=3 requires
1,000 times greater acid concentration than pH=6;

* Reduced equipment life due to harsh pH conditions; and,

The operation of the ammonia scrubber for the nitriding furnaces at pH 1-3 poses
a risk of all of the listed potential problems, with no benefit in control efficiency.
The equilibrium data shows that the absorption potential is not directly
dependent on pH at a level below 6.5. Since the equilibrium solubility sets the
maximum driving force for absorption, this physical relationship illustrated in
Figure 4 for the ammonia/water/air system shows that there is no measurable

difference in absorption efficiency at pH = 1 compared to pH = 6.

To correct this situation, the Honeywell Engines facility proposes to modify the
operating range of the nitriding process ammonia scrubber to pH 1.0 - 6.0. This
range will still offer a sufficient margin below the change in equilibrium that
occurs at pH > 6.5.  No change is proposed in the nature or frequency of pH

monitoring and record keeping.
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(Source: Nalco Chemical Co.)
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2.4 TREATMENT AS PRE-CONSTRUCTION REVIEW REVISION

Review of relevant sections of the MCAQD Interim Guidance (December 2006)
for Title V sources indicates the proposed modification of Test Cell 671 qualifies
for treatment under Pre-construction Review. The following analysis is based
on regulatory criteria in the Interim Guidance published in December 2006 by
MCAQD.

Determine the increase in PTE for the modification and determine whether it
exceeds the Insignificant Emission Rate (0.5 tonlyr HAP, or 2.0 tpy other
regulated pollutants).

The proposed modification will exceed the Insignificant Emission rate.
Considering the proposed administrative controls on fuel feed rate, the proposed
modification in fuel feed rate capacity for Test Cell 671 results in increases in PTE
for criteria pollutants NOx and CO that are above 2 tpy.  Therefore, the

proposed modification does not qualify as a Minor Revision.

Determine the net emissions increase for the modification, and determine
whether the change will exceed the Significant Emissions Rate for any pollutant.

The described modifications to Test Cell 671 and pH range on the ammonia
scrubber will not result in net emissions increases larger than the Significance
thresholds. The total net emissions increases of criteria pollutants for the Test
Cell 671 modification are presented in Table 2. These increases are below the
Significance thresholds, even if the relatively small past-actual emissions data
from years 2001 and 2003 are not taken into account (the most recent years the

cell operated on Jet A fuel).

As described in Section 3.2 the net increase of each regulated pollutant was
estimated using the proposed annual fuel consumption limit for Test Cell 671. It
was found that the total NOx emissions after the modification will be 20.7 tons

ERM 2-14 July 2008
Proj. No. 0083042 Title V Permit Revision
Honeywell - Engines Facility



per year. The Significance level for NOx emissions is 40 tons per year, after
consideration of all increases during a contemporaneous 5-year period. Net
emissions increases of CO and SO; are even smaller compared to the Significance
thresholds, with small amounts of additional VOC and HAP emissions

associated with increased fuel rate.

Does the emission unit have an Allowable Emission expressed as a permit limit?
Does the source seek to increase the annual limit for a given pollutant?

There is no allowable emission limit for this Test Cell that must be modified or
increased as part of the requested revision. The requested revision will seek to
establish a voluntary operational limit on Test Cell 671 emission unit, to avoid

otherwise applicable requirements.

Is a case-by-case determination of an emission limitation (e.g. BACT) or other
standard required?

For the limited schedule of operation for the Test Cell 671 modification, as
reflected in the proposed annual fuel consumption limit, the net emissions
increase does not trigger a BACT determination or other emission limiting

standard.

The existing Title V permit for the Honeywell Engines facility does not contain a
limit on emissions, operating hours or rates of production for Test Cell 671. The
described modification includes a proposed limit on total annual Jet A fuel
consumption (product of test hours and fuel feed rate) that will require tracking
the test duration and fuel input rate parameter. The annual, post-modification
potential emissions are based on the maximum anticipated annual fuel heat

input rate for the test cell. Detailed calculations are provided in Appendix A.

Does the change request a change in fuel not represented in the application or
authorized by the permit?

The modification does not request use of a fuel other than that already permitted,

namely, Jet A or similar liquid fuels in Test Cell 671. The fuel limitation in the
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current facility permit to “only burn Jet A or similar liquid fuels” will remain in

effect after the modification of the Test Cell fuel feed system.

Does the change involve substantive changes to existing monitoring,

recordkeeping, or reporting already in the permit?

The change will not result in additional monitoring, record keeping, or reporting
that is not already accomplished on other permitted Test Cells.  Existing
monitoring of annual fuel consumption for Test Cells, is performed by the facility
for purposes of annual emissions tracking. The actual emissions increase can be
readily calculated based on the emissions factors and methodology described in
the Title V application and in this Modification Application. ~ There is no
proposed change or relaxation in the monitoring, record keeping or reporting

requirements already in the Honeywell Engines facility permit.

2.5 INSIGNIFICANT AND EXEMPT ACTIVITIES

Several specific insignificant/exempt activities are potentially affected by the
proposed modification. These are as follows:

¢ Jet A fuel piping for delivery to Test Cell 671;

e Incidental leakage of fuel or lubricants during the process of set up or
change out of an engine in the cell;

e Storage and delivery of caustic solution reagent to the ammonia scrubber
unit; and,

e Routine maintenance activities on the Test Cell fuel delivery system.
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3 EMISSIONS RELATED INFORMATION

3.1 AMMONIA EMISSIONS FOR THE NITRIDING PROCESS

(Ref: Title V Permit V97-008 Modification Application — Ammonia Scrubber
Replacement)

Possible Ammonia Emissions Sources for Nitriding Process:

e Captured emissions from two nitriding furnaces routed through the
ammonia scrubber;

e Fugitive emissions from nitriding process; and,

¢ Fugitive emissions from liquid anhydrous ammonia storage tank,

Only the first of these emission sources are involved in the proposed operating
parameter modification. The change in operating pH will not alter the ammonia
emissions, based on the equilibrium relationship for the ammonia/water /air
system (refer to Figure 4). For reference, the emission estimates for the ammonia
scrubber are provided in the Title V permit modification application for this unit,
submitted to MCAQD in September 2006.

3.2 ENGINE TESTING IN TEST CELL 671

The estimated emissions for the modified test cell are based on conservative
assumptions for the operating schedule, and the fuel flow rate during maximum
and normal engine test conditions. Emission factors for criteria and HAP
pollutant emissions from combustion of Jet A fuel were either obtained from the
facility Title V permit support document, or from AP-42, Section 3.1 (Tables 3.1-
2a, 3.1-4, and 3.1-5) for distillate fired combustion turbines. References for each
emission factor are provided in the calculation tables in Appendix A.

ERM 3-1 July 2008
Proj. No. 0083042 Title V Permit Revision
Honeywell - Engines Facility



The design of the engine test identifies two “modes” of operation that can be
used to estimate maximum hourly and annual emissions. A “maximum throttle”
condition, for which this application assumes conservatively will correspond to
the maximum fuel flow capability of the modified system. Given the schedule of
anticipated tests, and the capability of engines to sustain this high throttle
setting, this condition will occur for a maximum on 100 hours per year, at a fuel
flow of 970 gallons/hr.

The second and more common mode is “normal throttle” tests, which for the
modified test cell corresponds to flow rates between approximately 29 and 190
gallons/hr. Given the schedule of anticipated tests, and the capability of engines
to sustain this throttle condition, it was assumed that a maximum of 190
gallons/hr will be used for a maximum on 1,460 hours per year (overall average

of 28 hours per week).

The emission factor does not differ for the two operating modes, as it is based on
the heat input rate to the engine under test. Heat input rate for the two modes
was calculated from the heat content of Jet A:

Maximum: 970 gal/hr x 0.1257 MMBtu/gal = 121.93 MMBtu/hr
Normal: 190 gal/hr x 0.1257 MMBtu/gal = 23.88 MMBtu/hr

For each criteria pollutant and HAP, estimates of either a maximum hourly rate,
or the annual total emissions can be calculated using a published emission factor.
For the combination of maximum and normal throttle modes, the annual
calculation also use the relationship that the normal mode heat input rate (190
gal/hr) is equal to 19.58% of the maximum heat input rate.

Annual emissions (example NOx):

[(100 hrs/yr +(1460 hrs/yr x 0.1958)) x 121.93 MMBtu/hr x 0.88 Ib NOx/MMBtu] / 2000 Ib/ton
= 20.7 tons NOx/yr
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An identical methodology is used for each criteria pollutant and HAP listed in
the AP-42 Section. Detailed calculations are provided in Appendix A (Tables A-1
and A-2). A summary of criteria pollutant emissions appears in Table 2, and
emissions of speciated HAP are shown in Table 4 (refer to Appendix A, Tables A-
1 and A-2). Emission calculations for the new equipment show that the total, net
change in HAP emission rate is 59 pounds per year, supporting the
determination that the proposed change does not trigger NSR for HAPs.
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Table 4.
Summary of Maximum Annual Federal HAP Estimated Emissions
for the Modification

Total Modification Emissions
HAP Constituent
Max. Lbs/Hour Lbs/Year
Arsenic 0.0013 0.52
1,3 Butadiene 0.0019 0.75
Benzene 0.0067 2.59
Beryllium 0.000038 0.01
Cadmium 0.00059 0.23
Chromium 0.0013 0.52
Lead 0.0017 0.66
Formaldehyde 0.034 13.17
Manganese 0.096 37.17
Mercury 0.00015 0.06
Naphthalene 0.0043 1.65
Nickel 0.00056 0.22
Polycyclic Aromatic
Hydrocarbons (PAH) 0.0049 1.88
Selenium 0.0031 1.18
TOTALS 0.153 59.18
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APPENDIX A
EMISSION CALCULATIONS
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APPENDIX B
NITRIDING SCRUBBER TECHNICAL INFORMATION
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